We report recent results on charmonia and charmed baryons, based on the data collected by the Belle detector located at the KEKB asymmetric-energy e + e − collider. These include B + → K + χ c1 π + π − , search for XY Z in ϒ(1S) decay, precise mass and width measurement of excited Ξ c baryons which decay into ΛD, and first observation of the doubly Cabibbo suppressed decay of a charmed baryon.
Introduction
The observation of X(3872), which does not fit to the conventional charmonium state, by Belle collaboration and successive observation of charmonium-like states so-called XY Z opened a new era on the hadron spectroscopy. The nature of these states are still not understood and it is very important to study them in many decays and productions.
The charmed baryon is a unique system, which may be interpreted as a heavy charm quark interacting with light di-quark due to the suppression of color spin interaction for the charm quark. The study of charmed baryons leads to the understanding of di-quark degree of freedom.
In this proceedings, recent results on XY Z states and charmed baryons by Belle collaboration are presented. The data are recorded with the Belle detector located at the KEKB asymmetricenergy e + e − collider.
2. Search for χ c1 (2P) and X(3872) in B + → K + χ c1 π + π − decay One plausible explanation for the nature of X(3872) is the admixture of molecular DD * state and χ c1 (2P). This is based on non-observation of the χ c1 (2P) and large prompt cross section in the LHC and Tevatron experiments. Therefore, it is important to check the existence of physical χ c1 (2P) state. A possible decay mode of the χ c1 (2P) is χ c1 π + π − . Belle collaboration searched for χ c1 (2P) and X(3872)in B + → K + χ c1 π + π − together with first observation of exclusive B decays including χ c1 and χ c2 decays [1] . The analysis is performed with data sample of 772 × 10 6 BB events. Figure 1 shows the ∆E distributions for various B meson decays including χ c1 and χ c2 with two pions. The statistical significances are 19.2σ (8.4σ ), 7.1σ (1.8σ ) and 6.5σ for the Figure 2 shows the M(χ c1 π + π − ) distribution for B + → χ c1 π + π − K + candidates. No significant signal of X(3872) and χ c1 (2P) are observed. The upper limits for the product of branching fractions:
Search for XY Z states in ϒ(1S) inclusive decays
Most of the XY Z states have been observed from the decay of B mesons and initial state radiation. To study them in other production modes provides complementary information. Belle collaboration performed the search for XY Z states from the decay of bottomonium state, ϒ(1S) [2] . cs state with mass to K ± J/ψ. We found no evidence for these decay modes and set upper limits as shown in Table 1 .
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The curves show the signal (red dashed), peaking background (magenta dash-dotted) and the background component (green dotted for combinatorial) as well as the overall fit (blue solid). 
Precise measurements of masses and widths of excited Ξ c baryons
The mass difference of charged and neutral Ξ c baryons (isospin splitting) is comes from the mass difference of up and down quarks and difference of electron-magnetic interactions. Therefore measurement of the isospin splitting provides a good information to deduce the wave function of Table 2 summarizes the measurement of masses and widths for 5 Ξ c isospin doublets. The precisions for masses are improved from world average by about one order of magnitude. For the widths, first significant measurements have been done for many states. Table 3 summarizes the measurement of isospin splittings. We find absolute values of isospin splittings are small for Ξ ′ c and Ξ c (2645) and large for other three states. These may reflect the difference of internal structure of these charmed baryons. 
Excited Ξ c baryons decaying into ΛD final states
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−0.4 323.8 ± 0.2 ± 0.1 ± 0.4 215.7 ± 0.2 ± 0.1 10.0 ± 0.7 ± 0.8 PDG 2791.9 ± 3.3 324.0 ± 3.3 < 12 Table 3 : The isospin splitting between the members of each isodoublet. In the baryon sector, there had been no observation of the Doubly Cabbibo-Suppressed (DCS) decay. Belle collaboration reported the first observation of such decay Λ + c → pK + π − [8] . Figure  4 shows the distribution of M(pK + π + ). We can see clear peak corresponding to DCS decay. The significance of the peak after subtracting the contribution from Λ + c → ΛK + → pK + π − is 9.4σ . The ratio of the branching fraction to Cabibbo-favored decay Λ + c → pK − π + : B(Λ + c → pK + π − )/B(Λ + c → pK − π + ), is (2.35 ± 0.27 ± 0.21) × 10 −3 , which is consistent with tan(θ c ), where θ c is the Cabibbo-angle.
Conclusion
Belle collaboration has been actively publishing the results on charmonium and charmed baryons after the end of data taking in 2010. Study of various production and decay for XY Z are presented. Precise mass and width measurements and study of ΛD final state for excited Ξ c baryons are presented. Finally, first observation of DCS decay of a baryon: Λ + c → pK + π − is presented.
